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NGEE Arctic

Deliver a process-rich ecosystem model, extending from bedrock to the top 
of the vegetative canopy/atmospheric interface, in which the evolution of 
Arctic ecosystems in a changing climate can be modeled at the scale of a 
high-resolution Earth System Model (ESM) grid cell.

Change in Shrub NPP
2100 - 2010



NGEE-Arctic Snow Research

Objectives
• Develop “physics 

informed” snow 
redistribution model for 
Earth System Land 
Models.

• Understand interactions 
between snow, 
topography, vegetation, 
permafrost and hydrology. 

• Predict how interactions 
will change with climate.

2018 Teller snow depthTeller geophysical survey data showing 
talik under tall shrub patches

We are collecting, analyzing and modeling data that demonstrates the role of tall shrub patches in deep 
snow trapping, permafrost thaw and changes in watershed hydrology



Intensive snow survey at two watersheds with 
different topography, climate and ecology

ABoVE Autumn 2017 P-Band NGEE Teller

NGEE Kougarok
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Data includes tens of depth vs 
density, hundreds of SWE and 
snowpack temperature, 
thousands of depths over 
multiple years



2018 Teller snow depth

2018 Kougarok snow depth



Vegetation height is the most 
important landscape factor 
affecting snow redistribution
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NDVI better distinguished tall shrubs than veg map



Tall shrubs patches with deep snow have warmer 
Winter (and Summer) ground temperatures



The ATS hillslope permafrost-hydrology model (informed by 
NGEE data) showed that deep snow in tall shrub patches can 
drive “rapid” through-talik formation and increase baseflow

Greening may drive increased Winter baseflow

Jafarov et al. 2018



Next Steps: Develop dynamic snow model for ELM that 
accounts for topography, vegetation and weather

Teller statistical SWE model



Inform snow model with shrub patch size, structure, 
density data



NGEE-SnowEX-ABoVE Opportunity

Bridge data gap 
between Teller and 
Kougarok sites, possibly 
along the L-Band line

ABoVE Autumn 2017 P-Band 

NGEE Teller

NGEE Kougarok

NGEE Teller
Snow data

NGEE Kougarok
Snow data

Additional LANL 
collaboration with 
new NOAA-AK 
Alaska snowmelt 
runoff project 



Build on NGEE-ABoVE Soil Moisture Collaboration
NGEE Arctic researchers 
measured in-situ soil 
moisture and ALT at 
Seward Peninsula during 
ABoVE 2017 P-band 
surveys, and in Barrow 
during 2017 L-Band 
surveys.



Extend snow redistribution model to the Seward Peninsula using 
“ecosystem-type” framework, and evaluate its use for sub-grid 
properties in ELM  

High-resolution model prediction

Vegetation

Ecosystem-types and parameters

Topography

Soil properties

Geology

Micro climate

Data assimilation 
at monitoring 
sites
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